FINAL REPORT

THE KEY INVOLVEMENT OF POLY(ADP-RIBOSYL)ATION IN
DEFENSE AGAINST TOXIC AGENTS: MOLECULAR BIOLOGY
STUDIES
(AFOSR grant FA9550-04-1-0395)

January 2005 to May 2007

PRI NCI PAL | NVESTI GATOR® MARK E. SMULSON, Ph. D.
PROFESSOR OF BI OCHEM STRY

DEPARTMENT OF BI OCHEM STRY AND MOLECULAR BI OLOGY
GECRGETOMN UNI VERSI TY SCHOOL OF MEDI ClI NE

3900 RESERVAO R ROAD, N. W

WASHI NGTON, D. C. 20057

1. Period covered
Sept enber 1, 2005 to 31 May 2007

2. Title of Proposal

THE KEY | NVOLVEMENT OF POLY(ADP-RI BOSYL)ATION IN
DEFENSE AGAINST TOXIC ACGENTS: MOLECULAR BI OLOGY
STUDI ES

3. Grant Number FA9550-04-1-0395

4. Name of Institution

DEPARTMENT OF Bl OCHEM STRY AND MOLECULAR Bl OLOGY
GEORGETOMWN UNI VERSI TY SCHOOL OF MEDI CI NE

3900 RESERVA R ROAD, N. W

WASHI NGTON, D. C. 20057

5. Author(s) of Report (names, address, tel, fax and e-
mail)

Mark E. Smul son, Ph.D.

Georgetown University School of Medicine

Dept of Biochem stry and Mol ecul ar and Cel | Bi ol ogy
Basi ¢ Sci ence Building, Rm 351

3900 Reservoir Rd NW



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the
data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-
4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently

valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE
05-02-2008 Final

3. DATES COVERED (From - To)
January 2005 to May 2007

4. TITLE AND SUBTITLE

5a. CONTRACT NUMBER

THE KEY INVOLVEMENT OF POLY(ADP-RIBOSYL)ATION IN DEFENSE AGAINST TOXIC AGENTS: | 5b. GRANT NUMBER

MOLECULAR BIOLOGY STUDIES

FA9550-04-1-0395

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

Dr. Mark E. Smulson

5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

DEPARTNMENT OF Bl OCHEM STRY AND 3900 RESERVA R ROAD, N. W

MOLECULAR BI OLOGY WASHI NGTON, D. C. 20057
GEORGETOWN UNI VERSI TY SCHOOL OF
MEDI CI NE

8. PERFORMING ORGANIZATION REPORT
NUMBER

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

AFOSR/NL

875 N Randolph St, Ste 325
Arlington, VA 22203

10. SPONSOR/MONITOR’S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)
AFRL-SR-AR-TR-08-0100

12. DISTRIBUTION / AVAILABILITY STATEMENT
Distribution A: Approved for Public Release

13. SUPPLEMENTARY NOTES

14. ABSTRACT

Qur study during the period 2005-2007 focused in lung cell as critical
in the regulation of airway inflammation in response to environnental

pol | ut ants.

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION
OF ABSTRACT

a. REPORT b. ABSTRACT c. THIS PAGE

18. NUMBER | 19a. NAME OF RESPONSIBLE PERSON
OF PAGES

19b. TELEPHONE NUMBER (include area
code)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39.18




Washi ngton, D.C. 20057

Tel : (202) 687-1718
Fax: (202) 687-7186
E-mail: snul son@eor get own. edu

B. List of manuscripts submitted/published during the
grant support (2005-2007).

PUBL| SHED

Espi noza LA, Smulson ME, Chen, Z. Prolonged poly(ADP-
ri bose) polynerase-1 activity regulates JP-8-induced

sust ai ned cyt oki nes expressi on I n al veol ar
macr ophages. Free Radic. Biol. Med. 42:1430-1440
(2007).

Amri K, Ha HC, Smulson ME, Richnond A Differential
regulation of CXC ligand 1 transcription in nelanoma
cel i nes by pol y( ADP-ri bose) pol ynmer ase-1
Oncogene. 2006 25:7714-7722 (2006).

Espi noza LA, Tenzin F, Cecchi AOQO Wtten M, Smulson
ME. Expression of JP-8-induced inflanmatory genes in

AElIl cells is nediated by NF-xB and PARP-1. Am. J.
Respir. Cell Mol. Biol. 35:479-487 (2006).

Espi noza LA, Valikhani M Cossio MJ, Carr T, Jung M
Hyde J, Wtten M. and Smulson ME. Altered expression
of g-synuclein and detoxification-related genes in
|l ungs of rats exposed to JP-8. Am J. Respir. Cell
Mol . Biol. 32, 192-200 (2005).

Chi ba-Falek O Kowal ak JA, Smulson ME, Nussbaum R
Regul ation of a-synuclein expression by Poly (ADP
ri bose) polynerase-1 (PARP-1) binding to the NACP-
Repl polynorphic site upstream of the SNCA gene. Am
J. Hum Genet 76, 478-492 (2005).

Chasovski kh S, Dintchev A Smulson ME, Dritschilo A
DNA transitions induced by PARP binding to cruciform
structures in supercoiled plasm ds Cytometry: Part A.
68: 21- 27 (2005).

INVITED CHAPTERS



Boul ares H, Yakovlev AG and Snul son ME PARP-1 nedi at ed

regul ation of apoptotic endonuclease DNAS1L3. In
Burkle A [ed.] Poly(ADP-Ri bosyl)ation. Mol ecul ar
Bi ol ogy Intelligence Unit. Landes Bi osci ence,

Georgetown, TX, USA. In press. (2005).
C. Scientific personnel supported by this grant

Mark E. Snul son, Ph.D., 25%
Luis Espinoza, Ph.D 100%
Fnu Tenzin M5 50%

Zun Chen MD 100%

D. Inventions/Patents/Discoveries
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E Collaborators

A portion of the data published has been
cooperation and formal collaboration with Dr. Mark
Wtten (co-author on two during the period 2005-2006).

| wote a letter of collaboration for Dr. Frank
Wtzman's AFOSR Renewal application (06/05/2005).

Among the nost affected alveolar cells are
alveolar type 1l epithelial (AIE) and pulnonary
al veol ar macrophages (PAM. These are characterized by
a f uel I nduced | ung I nf | ammat ory condi tion
(parenthetically, roles for PARP in the inflammtory
process has recently been described). Additionally, a
recent study denonstrated that AElIl cells have the
ability to secrete cytokines, which are a critical
I nflammatory nmechanism Wtten in his Renewal 1is
currently focusing on the above topics as well as the
role which he has already shown that Substance P
anal ogue, Sar9, Mt (Q2)11-substance P, treatnent is
effective in attenuating the JP-8 jet fuel-induced |ung
injury.
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G. Key Findings/Results/Accomplishment

[ Note: for much of 2007 (7 months), the Pl was
hospitalized after a ten hour operation. Accordingly,
the Pl could not submit a new ( renewal) application
on this long term, -20years -Ailr Force supported work
on PARP and toxicology”

with renewed health- and insights, the Pl hopes, in
the future, to re explore , with the A.F. this
increasingly interesting topic.]

Qur study during the period 2005-2007 focused in
lung cell as critical in the regulation of airway
i nflanmation in response to environnental pollutants.
W have found that a prolonged exposure of alveolar

macrophages to a nonlethal dose (8 upg/m) of JP-8
I nduced the persistent expression of several pro-
I nflammatory factors in macrophages (IL-1, iNGOS, and
COX-2) (Free Radic. Biol. Med. 42,1430-1440, 2007), as
wel | as cell adhesion nolecules (ICAM1 and VCAM 1) and
in respiratory epithelial cells (TNF-a, IL-6, and |IL-8)
(Am. J. Respir. Cell Mol. Biol. 35,479-487, 2006).
Because pol y( ADP-ri bose) pol yner ase (PARP-1), a

coactivator of NF-xB, regulates inflammtory responses
and associated disorders in the airways, we determ ned
whet her JP-8 I nduces t he pol y( ADP-ri bosyl ) ati on
autonodi fication of PARP-1 in alveolar macrophages. W
observed that PARP-1 is activated in a tine-dependent
manner in both types of cells, which was tenporally

coincident with the prolonged activation of NF-xB and
with the augnmented expression of the pro-inflammatory
factors described above. A lower dilution of JP-8 (4

ug/ M) also increased the activity of PARP-1 as well as
the expression of iNOS and COX-2 in macrophages. These
findings indicate that |ower doses of JP-8 also affect
the regulation of proinflanmmtory factors in pul nonary
cells. Together, these results denponstrate that an



extensive induction of PARP-1 mght coordinate the
persi stent expression of proinflammatory nediators in
al veol ar macrophages and epithelial cells activated by
aromati ¢ hydrocarbons. These results evidenced that a
persistent exposure of airway cells to aromatic
hydrocar bons may have deleterious effects on pul nonary
function.

The key observations of our studies on the
Affymetrix Chip Mcroarray analysis of lung nRNA
i solated for mce exposed to JP-8 was published (Am.
J. Respir. Cell Mol. Birol. 32,192-200 (2005). W used
m croarray analysis to characterize changes in the gene
expression profile of lung tissue induced by exposure
of rats to an aerosol of JP-8 at a concentration of 171
or 352 nmy/m® for 1 h per day for 7 days, with the
hi gher dose estimated to mmc the |evel of
occupational exposure in humans. The expression of 56
genes was significantly affected by a factor of <0.6 or
>1.5 by JP-8 at the low dose, with the expression of
86% of these genes being down-regulated by JP-8. The
expression of 66 genes was simlarly affected by JP-8
at the higher dose, with the expression of 42% of these
genes being up-regulated by the fuel. Prom nent anong
the latter genes was that for the centrosome-associated
protein y-synuclein, whose expression was increased
5.5-fold by JP-8 The expression of various genes
related to antioxidant responses and detoxification,
including those for glutathione S-transferases and
cytochrome P450 proteins, was al so up-regul ated by JP-8
at the higher dose. The mcroarray data were confirnmed
by quantitative reverse transcription and polynerase
chain reaction analysis. Qur extensive data set my
thus provide inportant insight into the pulnonary
response to occupational exposure to JP-8 in humans.
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